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ABSTRACT
Objective: The complex relationship between psychosocial stress over the lifetime, psychological factors, and cardiometabolic risk is still
poorly understood. Accordingly, our aims were (1) to independently assess the associations between childhood adversity, life-event stress
in remote (earlier than the last 5 years), and recent adulthood and cardiometabolic risk, and (2) to determine the role of psychological fac-
tors including personality, coping, and depression in these associations.
Methods: The sample included 2674 adults, aged 35 to 66 years, randomly selected from urban area. Participants underwent a physical
examination including the assessment of obesity markers, blood pressure, and blood lipid and glucose levels. Stress during adulthood
was determined using the severity scores of 52 stressful life events. Information on adverse childhood experiences and major depressive
disorders was collected using semistructured interviews, whereas personality traits and coping mechanisms were evaluated through
questionnaires.
Results: Both childhood adversity and stress in remote adulthood were associated with elevated body mass index (β [95% confidence
interval {CI}] = 0.249 [0.029 to 0.468]; 0.020 [0.006 to 0.034]), waist circumference (β [95% CI] = 0.061 [0.024 to 0.099]; 0.08 [0.04
to 0.11]), and the global cardiometabolic risk score (β [95% CI] = 0.278 [0.017 to 0.540]; 0.017 [0.001 to 0.033]) after adjustment for
sociodemographic, lifestyle, and psychological factors. In addition, childhood adversity was associated with low high density lipoprotein
levels (β [95%CI] = −0.021 [−0.042 to 0.000]), as well as increased fat mass and systolic blood pressure levels (β [95%CI] = 0.506 [0.165 to
0.846]; 0.952 [0.165 to 1.740]) and stress in remote adulthood with apolipoprotein B levels (β [95% CI] = 0.607 [0.312 to 0.901]). Psy-
chological factors did not account for these associations and were not effect modifiers.
Conclusions: Our data demonstrate that psychosocial stress during childhood and remote adulthood favor adiposity and abnormal lipid
metabolism.
Key words: cardiometabolic risk, childhood adversity, life events, major depressive disorder, personality, psychosocial stress.
INTRODUCTION
Epidemiological and clinical evidence has revealed that bothcardiovascular diseases (CVDs) and their risk factors are asso-
ciated with psychosocial stress (1–4). Cardiometabolic abnormalities
such as an increase in body weight, especially high fat distribution in
the central region, have been linked with chronic stress (5–8) Like-
wise, high levels of blood glucose and blood lipids have been found
to be associatedwith life stress (4,9,10). Although findings vary, psy-
chosocial stress has also been associated with high blood pressure
(11). Research is also increasingly recognizing the role of stress dur-
ing childhood as a risk factor for cardiometabolic abnormality in
adulthood (12–16). Indeed, adverse childhood experiences such
as stressful life events, maladaptive family environments, sexual
abuse, and physical abuse have been shown to be associated with
cardiometabolic risk factors such as increased body weight (17)
and diabetes (18,19). Stress during childhood has also been shown
to affect overall cardiometabolic functioning later on in life (20,21).
Despite the growing body of evidence in this domain, exposure
to psychosocial stressors over the entire life and the risk of cardio-
metabolic abnormality is only partially elucidated. One major lim-
itation is that researchers often examine stress exposure within
limited periods of time, whereas stressors are ubiquitous and span
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over lifetime. Besides, the effect of stress during childhood and
adulthood on the risk of adult cardiometabolic abnormality has
been studied separately most of the time, which has impeded draw-
ing conclusions regarding the independent effect stress within these
distinct periods. In line with the stress sensitization hypothesis
(22,23), previous stress may amplify the risk of cardiometabolic
abnormality in case of new exposure to life events. Life course
epidemiology also depicts physical and/or social exposures at
different periods in life have biological, behavioral, and psycho-
social pathways with lasting effects on body systems and impli-
cations for disease (24,25). Indeed, personality traits and coping
mechanisms have been shown to act as risk and resilience factors
for the effect of stress (26–30). Studies have also revealed associ-
ations between psychosocial stress and major depressive disorder
(MDD) (31) and between MDD and CVDs (32). Recent research
suggests that the association between MDD and cardiometabolic
risk factors is entirely attributable to the atypical depression subtype
(characterized by increased appetite, increased sleep, and leaden
paralysis) (33–36). However, the interplay between psychosocial
stress and psychological factors on the risk cardiometabolic abnor-
mality has hardly been studied.
Accordingly, to better understand the link between lifetime
psychosocial stress and cardiometabolic risk, (1) we independently
assessed the associations between childhood adversity, life-event
stress in remote and recent adulthood, and cardiometabolic risk in-
dicators including obesity markers, blood glucose and lipid levels,
blood pressure, and a composite cardiometabolic risk score in a
population-based sample; (2) we tested whether exposure to child-
hood adversity and adulthood life-event stress interact to affect the
cardiometabolic risk measures; (3) we determined whether psycho-
logical factors such as personality traits, coping styles, and MDD
subtypes accounted for the associations between psychosocial stress
and the cardiometabolic risk measures or modified their effects.
METHODS
Study Sample and Design
Data for the present study came from the ongoing population-based prospec-
tive cohort study CoLaus|PsyCoLaus, which was designed to study cardio-
vascular risk factors and mental disorders in the community (37,38). A
total of 6733 randomly selected individuals, based on the civil registry, aged
between 35 and 75 years, were recruited between June 2003 andMay 2006 in
the city of Lausanne (Switzerland). Sixty-seven percent of the 35- to 66-year-
old participants who underwent the physical examination (n = 5535) also
accepted the psychiatric evaluation (n = 3719), which took place from
January 2004 to May 2009. For the present analyses, 2674 participants
with complete information on psychosocial stress and cardiometabolic risk
indicators as well as on personality traits, coping strategies, and MDD
could be included (Fig. 1). Participants who could not be included were
more likely to be men, to be nonwhite, to have a lower educational level,
and to be physically inactive. The institutional ethics committee of the Uni-
versity of Lausanne approved the CoLaus |PsyCoLaus study. All partici-
pants signed a written informed consent after having received a detailed
description of the study.
Assessment
Cardiometabolic Measurements
The physical evaluation included anthropometric measurements and the
collection of blood and urine samples (37). Body weight and height were
measured, and the body mass index (BMI) was calculated. Waist circum-
ference was measured at the narrowest point between the lowest rib and
the iliac crest. Body fat mass was assessed using bioelectrical impedance
analysis. Blood pressure was measured three times on the left arm with
10-minute intervals; the average of the last two measures was then used.
Venous blood samples (50 ml) were drawn after an overnight fast and clin-
ical chemistry assay was performed within 2 hours of blood collection.
High density lipoprotein (HDL) was assessed by cholesterol oxidase-
phenol-aminophenazone + polyethylene glycol + cyclodextrin with a
maximum interassay CVof 3.6% and a maximum intra-assay CVof 0.9%.
Triglycerides were assessed by glucose oxidase-phenol-aminophenazone
with a maximum interassay CVof 2.9% and a maximum intra-assay CVof
1.5%. Apolipoprotein B quantification was performed by turbidimetry with
a maximum interassay CV of 8.7% and a maximum intra-assay CV of
7.6%. Glucose was assessed by glucose dehydrogenase with a maximum
interassay CVof 2.1% and amaximum intra-assayCVof 1.0%.A continuous
cumulative cardiometabolic risk score was also created on the basis of the
cardiometabolic risk indicators including, BMI, waist circumference, body
fat mass, levels of triglycerides, HDL (inversed levels), apolipoprotein B,
as well as glucose and systolic blood pressure (SBP). The continuous cardio-
metabolic risk score was the sum of the sex-specific standardized z-scores of
the indicators where the participant had valid measurements in all indicators
(39). As most of the indicators had skewed distributions (see Supplementary
A, Supplemental Digital Content, http://links.lww.com/PSYMED/A496),
appropriate power transformations were applied before calculating the scores
(see Supplementary B, Supplemental Digital Content, http://links.lww.com/
PSYMED/A496). The suitability of aggregating indicators in a composite
measure was tested using confirmatory factor analysis (see Supplementary
C, Supplemental Digital Content, http://links.lww.com/PSYMED/A496)
which revealed an acceptable fit for a common factor solution (e.g., root
mean square error of approximation = 0.03, comparative fit index = 0.98,
normed fit index = 0.97).
Psychosocial Stress
Information about early-life adversity was elicited using questions on child-
hood events from the Schedule for Affective Disorders and Schizophrenia-
Lifetime Version (40). The following stressful experiences until the age of
16 were considered as indicators of adversity: loss of close relatives (par-
ents or siblings), divorce or separation of parents, witnessing of violence
between parents, as well as sexual and physical abuse (41). According to
the suggestion of Friedman et al. (14), exposure to childhood adversity
was quantified by the sum of reported events. Stressful life events during
adulthood were evaluated using the Amiel-Lebigre's Life Event Question-
naire (42). The questionnaire comprises a list of 52 events related to the
family environment, relationships, health issues, the social environment,
work and employment, the legal system, housing, and economic problems
(Table 1). When participants reported that they had been exposed to a spe-
cific adverse event, they were asked to provide the age of the first exposure
to this event. If the event had occurred more than once, they also provided
the age of the last exposure to this event. In addition, they were asked to rate
the negative affective impact of the first and the last occurrences of the
event by a score ranging from 0 (no negative impact at all) to 100 (maximal
negative impact the participant could imagine). The questionnaire was pre-
viously evaluated by its originators in samples of depressed individuals and
controls (42). The cumulative severity score of events of 200 or more for
the 2 preceding years was found to indicate the presence of depression
(43). Among depressive women and men, 56% and 74%, respectively,
had a score of 200 andmore, whereas in controls, the respective proportions
for these scores were only 30% and 12%. Given that participants provided
us with the timing of each event, we could compute cumulative severity
scores for the events reported for the 5 years preceding the interview (recent
adult life-event stress) and for the period earlier than the 5 years preceding
the interview (remote adult life-event stress). The 5-year cut-off was chosen
according to the predictive power of the cumulative severity scores of
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stressors on the total score of the General Health Questionnaire (44,45). By
varying the duration of the exposure to stressors from the most recent
1-year period up to a maximum of 10 years, we could establish that the pre-
diction of the General Health Questionnaire score did not further improve
in terms of the area under the curve when an exposure period of longer than
5 years was considered. This cut-off was also confirmed using the Akaike
Information Criterion within a linear model framework (see Supplementary
Table D, Supplemental Digital Content, http://links.lww.com/PSYMED/
A496). To increase the interpretability, we rescaled the scores to range from
0 to 100. Accordingly, one-unit increase corresponds to a 1% increase of
the maximum score in the sample.
Psychological Factors
MDD was assessed using the French version of the semistructured Diag-
nostic Interview for Genetic Studies (46,47), which revealed excellent
interrater (κ = 0.93) and adequate 6-week test-retest reliability (κ = 0.62)
for MDD, tested in a clinical sample (46). Interviewers were required to
be master-level psychologists, who were trained for 1 to 2 months. The
Diagnostic Interview for Genetic Studies information also elicits the criteria
for the atypical and melancholic characteristics of major depressive epi-
sodes. According to the lifetime history of these episodes, subtypes with
MDD were classified into the atypical, melancholic, combined, and un-
specified subtypes as suggested by Angst et al. (34,48,49). The personality
dimensions of Neuroticism and Extraversion were evaluated using the
Eysenck Personality Questionnaire (50).The originator of this instrument
reported Cronbach's α coefficients of 0.78 to 0.87 for neuroticism and
0.72 to 0.82 for extraversion using three different samples in France (51).
Coping strategies were evaluated using the coping section of the problem
resolution strategy questionnaire (52). According to principal component
analysis, factors emotion-focused coping, help-seeking behaviors, and
problem-focused coping were identified. Using the CoLaus|PsyCoLaus
baseline sample, we established standardized Cronbach's α coefficients
for these dimensions of 0.65, 0.69, and 0.44, respectively (53). As emotion-
focused coping was highly correlated with neuroticism (r = 0.63, p < .0001),
we could not include it in our analyses.
FIGURE 1. Sample flow chart.
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Sociodemographics, Lifestyle Factors, and Other
Covariates
Data on sociodemographic characteristics (sex, age, education, and income),
health-related lifestyle factors (alcohol consumption, smoking status, and
physical inactivity), cardiometabolic abnormalities in first-degree relatives
(diabetes, hypertension, or hypercholesterolemia), and the use of physician-
prescribed medication (antidiabetic, antihypertensive, lipid-lowering, and
other weight-increasing medications) were collected through a standardized
interview. Education was categorized into the following five levels: (1) com-
pulsory school (maximum10 school years); (2) apprenticeship; (3) upper sec-
ondary education (maximum 13 school years); (4) higher education except
for university; and (5) university. Yearly income was assessed in Swiss
Francs in the following six categories: (1) <30,000; (2) 30,000 to 49,000;
(3) 50,000 to 69,000; (4) 70,000 to 89,000; (5) 90,000 to 110,000; and
(6) greater than 110,000. Alcohol consumption was determined through the
type and number of alcoholic beverage units consumed on a weekly basis
(54). Self-reported tobacco consumption was used to determine smoking
status. Participants were classified as nonsmokers if they had never regu-
larly smoked, as former smokers if they had a history of smoking in past
but had stopped smoking and as current smokers if they reported a current
regular consumption. Participants were considered to be physically active
if they reported to perform physical activity for at least 20 minutes twice
a week.
Statistical Analysis
First, marginal associations between childhood adversity, adulthood remote
and recent stress, and cardiometabolic variables (BMI, waist circumference,
body fat mass, triglycerides, HDL, apolipoprotein B, fasting blood glucose,
SBP, and the cumulative cardiometabolic risk score) were established using
robust linear regression models (M-estimation). Then, the conditional effects
of childhood adversity and both remote and recent adulthood stress on these
cardiometabolic indicators were assessed within models with adjustment for
sociodemographic characteristics, family history of cardiometabolic risk, life-
style factors, and the use of medication (Model 1); we also tested whether the
effects of childhood and adulthood stress interacted regarding the cardiomet-
abolic risk indicators. In the next series of models, psychological factors
including personality traits, coping style, and MDD subtypes were entered
(Model 2). Potential effect modification by psychological factors was
tested by adding interaction terms of these psychological factors and child-
hood adversity or adulthood stress to the models. The percentage of change
in the effects of stress variables after including a group of potential con-
founding variables or potential mediators in the model was calculated using
the formula: Δ ¼ β Model with adjustments − β Reference modelβ Model with adjustments
 
 100%.
In all analyses, observations were weighted by their inverse probability
of being in the sample. This inverse probability was derived from a model
that included sociodemographic (age, sex, educational level, income level,
TABLE 1. Stressful Life Events
Events related to family environment
Alcoholism in a close family member
Suicide of a close family member
Death of a close family member
Severe accident or disease within the close family
Arrival of a new family member in the home
Pregnancy
Increased arguments with 1 or more members of close family
Problem with family other than close family members (e.g., in-laws)
Child leaving home
Necessity to have others look after children
Behavioral problems with children
Events with spouse or partner
Unwanted pregnancy by one of the partners
Sexual problems within the couple
Marriage
Increased arguments with spouse or partner
Death of partner
Divorce or separation from partner
Separation from partner imposed by circumstances
Extramarital/extrapartner affair
Breakup of relationship
Infidelity of partner
Reconciliation with partner
Events related to health/psychological problems
Disease or severe injury requiring hospitalization
Disease or accident requiring medical treatment
Sudden severe hearing or visual handicap
Miscarriage
Abortion
Problems related to alcohol and drug
Events related to social environment and other psychosocial problems
Retirement
Moving
Change of neighbors
Quarrel with neighbors
Social life diminution
Death of a close friend
Events related to work and employment
Unemployment (a participant)
Unemployment (a partner)
Problems with boss or colleagues
Job change of the same type
Job change of different type
Change of work hours or conditions
Promotion or increased responsibility at work
Professional failure
Partner starting or stopping his/her job
TABLE 1. (Continued)
Events related to housing/economic problems
Significant income increment
Significant income decrement
Becoming highly indebted
Small financial difficulties
Loss of object with high personal value
Homelessness for a certain time
Events related to the legal system
Sentenced to imprisonment
Participation in a fight
Imprisonment
Continued in next column
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race) and lifestyle (smoking status, physical activity, alcohol consumption)
predictors of participation. Missing information on the covariates was
attributed by multiple imputations (n = 100, Markov Chain Monte Carlo
method) under the missing-at-random assumption; observations with
missing information in the outcome variables were dropped from the anal-
ysis. Statistical significance throughout the analyses was maintained at the
0.05 alpha levels and a 0.01 alpha level was used to test interactions. Anal-
yses were carried out using the Statistical Analysis System (SAS), Version
9.3 (SAS institute Inc, Cary, NC) and R (http://www.cran.r-project.org).
RESULTS
Table 2 provides the description of the sample. Nearly half of the
participants in our sample were overweight (BMI ≥ 25). The me-
dian score for the cumulative cardiometabolic risk was −0.29 ranging
from −16.3 to 23.5, where 620 participants had a score above 3,
representing the upper risk quartile. Nearly a third of the participants
(31.2%) reported at least one adverse event during childhood.Among
them, a quarter was exposed to two or more events. The most fre-
quently reported event was witnessing of violence between parents
(13.8%), followed by divorce or separation of parents (12.9%), death
of a parent (8.0%), death of a sibling (2.5%), sexual abuse (2.4%),
and physical abuse (0.8%). Half of the sample had also experienced
up to 11 life events in their adulthood; only 3% reported not having
experienced any event. Most of the reported events were described
to have happened between the ages of 25 and 45 years. As many
as 42.8% met lifetime criteria for MDD, of which half of them met
criteria for the unspecified subtype.
Results of the multiple covariate regression models did not pro-
vide evidence for interactions between childhood adversity and
remote or recent adulthood and between remote and recent adult
stress regarding the cardiometabolic risk outcomes. Similarly, there
were no significant interactions between psychological factors and
childhood adversity or adulthood stress. However, these models
revealed that participants exposed to childhood adversity had sig-
nificantly increasedBMI,waist circumference, and body fat (Table 3,
model 1) as well as increased SBP levels (Table 4, Model 1) and
cumulative cardiometabolic risk score (Table 5, Model 1). These
associations also remained significant after adjustment for
psychological variables, which hardly diminished the established
effect sizes. The association between childhood adversity and
decreased levels of HDL only reached statistical significance
after adjustment for the psychological variables (Table 4, Model 2).
Regarding adulthood stress, remote life-event stress was positively
associated with BMI, waist circumference (Table 3, Model 1),
apolipoprotein B level (Table 4, Model 1), and the cumulative
cardiometabolic risk score (Table 5, Model 1). The adjustment
for psychological factors had a very limited effect on the
measured effect sizes for these associations. In contrast, recent
adulthood stress was associated with lower waist circumference,
lower apolipoprotein B level, and lower systolic blood pressure
with and without adjustment for psychological characteristics
(Table 4).
DISCUSSION
Using a population-based study, which relied on thorough physical
and psychiatric evaluations, the key findings of the present analy-
ses were the following: (1) childhood adversity and adult life-
event stress were independently associated with increased levels
of obesitymarkers, abnormal blood lipids, and a higher cumulative
cardiometabolic risk score; (2) only life-event stress in remote but
not in recent adulthood was associated with elevated levels of
these outcomes; and (3) personality traits, coping strategies, or
MDD subtypes did not account for the associations between stress
and cardiometabolic risk and these psychological factors were not
modifiers of these associations.
Stress During Childhood and Cardiometabolic Risk
Exposure to one more adverse childhood event was significantly
associated with elevated BMI, waist circumference, fat mass,
SBP, cardiometabolic risk score, and low HDL levels after adjust-
ment for sociodemographic, lifestyle, and psychological factors,
which is particularly remarkable given the advanced age of our
sample. Our findings are in line with growing evidence showing
associations between stress during early life and the risk of cardio-
metabolic abnormality (14,21). A review by Danese and Tan (17),
for example, has summarized findings on childhood maltreatment
and obesity and concluded that childhood adversity is a potential
risk factor for abnormal weight. A study by Lee et al. (55) has
shown that individuals with a history of abuse during childhood
(emotional, physical, and sexual) have a greater risk of developing
the metabolic syndrome. Similarly, Winning et al. (21) found that
psychological distress in childhood was associated with a higher
cardiometabolic risk later on in life. A 20-year follow-up study
has also revealed that participants who were exposed to multiple
adverse childhood experiences had greater increase of SBP levels
in young adulthood (56). In addition to these studies, we could
show that the association between childhood adversity and car-
diometabolic risk was independent of later life stress, personality
traits, coping mechanisms, and the occurrence of a MDD.
It has often been hypothesized that stress during childhood affects
cardiometabolic functioning indirectly by precipitating health-related
behaviors such as sedentary lifestyle, poor diet, smoking, and heavy
alcohol use that may persist all through adulthood (16,57). As far as
lifestyle factors were assessed in our study, our results did not support
their mediating role. However, lifestyle factors can change over the
lifespan and earlier lifestyle factors may have been more relevant
as mediators of the effect of adverse childhood events on cardiomet-
abolic outcome variables than the lifestyle factors that we assessed at
an already more advanced age. Moreover, we were lacking data on
diet and only had information on regular physical exercise at the time
of the interview rather than on overall physical activity. Nevertheless,
the fact that childhood adversity remained significantly associated
with cardiometabolic variables after accounting for such health-
related lifestyle suggests other pathways that could be related to the
biological system (58). Childhood is a sensitive period where expo-
sures can have adverse effects on structures and functioning of the
body system (59). Continuous exposure to stressors during this
period may affect the biological stress response and/or produce
epigenetic changes (58), which could lead to cardiometabolic abnor-
malities later on in life. These stress-related biological processes and
their links to the subsequent cardiometabolic risk need to be eluci-
dated in future research.
Stress During Adulthood and Cardiometabolic Risk
Regarding stress during adulthood, we found remote rather than
recent life-event stress to be a risk factor for elevated levels of
cardiometabolic risk indicators. The differential effect of stress
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in function of the 5-year dichotomy is likely to be explained by
the duration/exposure window. Indeed, there may be an interval
of several years between the occurrence of stress and the man-
ifestation of significant weight increase or before developing
other cardiometabolic risk factors. According to our data, the
short-term effect of stress may be rather the converse. Indeed,
increased stress during the 5 years before the assessment was
associated with decreasing waist circumference, apolipoprotein
B levels, and SBP. The observed decrease in waist circumfer-
ence suggests that the negative associations between stress
and apolipoprotein B concentrations and SBP could be attributable
to decreased appetite and subsequent weight loss in stressful pe-
riods (60,61). Our finding of negative associations between recent
stress and three cardiometabolic outcome variables are in line with
a Swedish study that also found negative correlations between the
number of negative life events experienced during the year preced-
ing the assessment and waist circumference, blood pressure, and
lipid levels in white-collar workers (62). In contrast to the results
of this Swedish study and ours, reviews and meta-analyses have
rather revealed a tendency for positive associations between stress
and obesity markers (4), dyslipidemia, and hypertension (4,11).
However, studies included in the review and the meta-analysis that
predominantly focused on chronic stressors hardly distinguished
between recent and remote life stress.
In contrast to recent stress, we found a positive association be-
tween remote stress and increased BMI and waist circumference,
whereas the associations for the fat mass did not reach the threshold
of statistical significance. Our finding of an association between
stress and adiposity markers is consistent with those of several pre-
vious studies (4–6). Interestingly, we also found a positive associa-
tion between remote life-event stress and apolipoprotein B blood
concentrations, an indicator of the number of circulating athero-
genic lipid particles in the blood. No study has previously assessed
the association between psychosocial stress and apolipoprotein B,
although recent research suggested that higher apolipoprotein B
levels could be the most important predictor of cardiovascular
events (63–65). Accordingly, our finding of a positive association
between life-event stress and apolipoprotein B concentrations pro-
vides additional evidence for a potential pathway from stress to
cardiovascular outcomes, which could be via abnormal lipid me-
tabolism. We also found a significant association between remote
life-event stress and the aggregated cardiometabolic risk measure.
This finding highlights the considerable effect of life events in the
TABLE 2. Sample Characteristics (n = 2674)
Sociodemographics
Females, n (%) 1479 (55.3%)
Age, M (SD) 50.4 (8.8)
Income level, n (%)
<30,000 CHF 152 (5.8%)
30,000–49,999 CHF 393 (15%)
50,000–69,999 CHF 584 (22.3%)
70,000–80,999 CHF 513 (19.6%)
90,000–110,000 CHF 386 (17.7%)
>110,000 CHF 598 (22.6%)
Educational level, n (%)
Compulsory school 411 (15.3%)
Apprenticeship 1005 (37.5%)
Upper secondary school 245 (9.2%)
Higher education except for university 427 (16%)
University 586 (22%)
Family history of cardiometabolic risk,a n(%) 1321 (49.4%)
Health-related lifestyle
Smoking status, n (%)
Nonsmoker 1073 (40.1%)
Former smoker 717 (26.8%)
Current smoker 884 (33.1%)
Physically inactive (<20 min twice a week), n (%) 1119 (41.9%)
No. alcoholic drinks per week, median (range) 4 (0–76)
Cardiometabolic risk indicators
BMI, M (SD), kg/m2 25.4 (4.5)
Waist circumference, M (SD), cm 87.6 (13.3)
Body fat mass, M (SD), % 28.5 (8.7)
Triglycerides, M (SD), mmol/l 1.3 (1.1)
HDL, M (SD), mmol/l 1.6 (0.4)
Apolipoprotein B, M (SD), mg/dl 166 (122.6)
Fasting blood glucose, M (SD), mmol/l 5.5 (1.1)
Systolic blood pressure, M (SD), mm Hg 125.4 (16.5)
Cumulative cardiometabolic risk score,b M (SD) 0.006 (4.8)
Psychosocial stress
Adulthood life-event stress,c median (range) 310 (0–2520)
Recent (<5 y) life-event stress,c median (range) 70 (0–825)
Remote (>5 y) life-event stress,c median (range) 215 (0–2250)
Childhood adverse events, n (%)
No event 1242 (68.8%)
1 event 1047 (23.5%)
2 events 301 (6.4%)
≥3 events 84 (1.3%)
Psychological factors
Neuroticism score, M (SD) 9.7 (5.8)
Extraversion score, M (SD) 11.9 (5.0)
Problem-focused coping score, M (SD) 7.7 (1.8)
Help-seeking coping score, M (SD) 4.3 (2.6)
TABLE 2. (Continued)
Major depressive disorder subtypes
Atypical, n (%) 184 (6.9%)
Melancholic, n (%) 287 (10.7%)
Combined, n (%) 137 (5.1%)
Unspecified, n (%) 538 (20.1%)
M = mean; SD = standard deviation; CHF = Swiss franc; BMI = body mass index;
HDL = high density lipoprotein.
a History of either diabetes, hypertension, or hypercholesterolemia in first-degree
relatives.
bThe sumof sex-specific standardized z-scores ofBMI,waist circumference, body fatmass,
triglycerides, HDL, apolipoprotein B, fasting blood glucose, and systolic blood pressure.
c Cumulative severity scores of life events.
Continued in next column
Psychosocial Stress and Cardiometabolic Health
Psychosomatic Medicine, V 80 • 628-639 633 September 2018
Copyright © 2018 by the American Psychosomatic Society. Unauthorized reproduction of this article is prohibited.
overall cardiometabolic functioning, which, in consequence, may
culminate in cardiovascular and metabolic disease. The significant
associations with the cumulative risk measure and the other
cardiometabolic risk indicators were all independent of sociodemo-
graphic, lifestyle factors, and psychological factors. However, the
relationship between stress, the socioeconomic factors income and
TABLE 3. Associations Between Psychosocial Stress and Obesity Markers in Bivariate and Multiple Covariate Regression Models
Bivariate Model 1 Model 2
β (95% CI) β (95% CI) Δ β (95% CI) Δ
BMI, kg/m2 (n = 2674)
Recent (<5 y) life-event stress −0.018* (−0.033 to −0.004) −0.009 (−0.022 to 0.005) −0.012 (−0.025 to 0.002)
Remote (>5 y) life-event stress 0.012 (−0.002 to 0.026) 0.019** (0.006 to 0.033) 19% 0.020** (0.006 to 0.034) 5%
Childhood adversity 0.262* (0.063 to 0.462) 0.276* (0.056 to 0.495) −5% 0.249* (0.029 to 0.468) −5%
Neuroticism −0.149 (−0.310 to 0.011) −0.049 (−0.219 to 0.121)
Extraversion 0.164* (0.001 to 0.326) 0.290*** (0.136 to 0.443)
Problem-focused coping 0.017 (−0.143 to 0.177) 0.012 (−0.139 to 0.163)
Help-seeking coping −0.353*** (−0.512 to −0.194) −0.032 (−0.187 to 0.123)
Atypical depression 0.715* (0.041 to 1.390) 1.355*** (0.715 to 1.994)
Melancholic depression −1.024*** (−1.527 to −0.521) −0.335 (−0.846 to 0.175)
Combined depression −0.236 (−1.046 to 0.574) 0.038 (−0.739 to 0.815)
Unspecified depression −0.518* (−0.915 to −0.120) −0.149 (−0.540 to 0.242)
Waist circumference, cm (n = 2673)
Recent (<5 y) life-event stress −0.123*** (−0.173 to −0.073) −0.039* (−0.076 to −0.001) −209% −0.044* (−0.082 to −0.007) 11%
Remote (>5 y) life-event stress 0.017 (−0.031 to 0.065) 0.060** (0.023 to 0.097) 90% 0.061** (0.024 to 0.099) 1%
Childhood adversity 0.264 (−0.439 to 0.966) 0.648* (0.044 to 1.253) 40% 0.608* (0.001 to 1.215) −6%
Neuroticism −1.038*** (−1.595 to −0.481) −0.213 (−0.684 to 0.258)
Extraversion 0.362 (−0.203 to 0.928) 0.541* (0.117 to 0.966)
Problem-focused coping 0.189 (−0.372 to 0.751) −0.058 (−0.474 to 0.358)
Help-seeking coping −1.726*** (−2.278 to −1.174) 0.048 (−0.380 to 0.477)
Atypical depression 0.850 (−1.531 to 3.230) 3.153*** (1.383 to 4.922)
Melancholic depression −4.410*** (−6.149 to -2.670) −0.554 (−1.966 to 0.858)
Combined depression −1.786 (−4.667 to 1.094) 0.395 (−1.754 to 2.544)
Unspecified depression −2.709*** (−4.092 to −1.326) −0.531 (−1.615 to 0.553)
Body fat mass, % (n = 2649)
Recent (<5 y) life-event stress 0.010 (−0.024 to 0.043) −0.004 (−0.025 to 0.017) 340% −0.008 (−0.029 to 0.013) 33%
Remote (>5 y) life-event stress 0.160*** (0.129 to 0.191) 0.020 (−0.001 to 0.040) 0.016 (−0.006 to 0.037) −6%
Childhood adversity 1.076*** (0.611 to 1.542) 0.555** (0.215 to 0.896) −95% 0.506** (0.165 to 0.846) −4%
Neuroticism 0.947*** (0.575 to 1.319) 0.023 (−0.240 to 0.286)
Extraversion 0.068 (−0.309 to 0.445) 0.350** (0.112 to 0.589)
Problem-focused coping 0.236 (−0.134 to 0.605) 0.264* (0.030 to 0.499)
Help-seeking coping 0.545** (0.174 to 0.915) 0.197 (−0.043 to 0.438)
Atypical depression 4.345*** (2.807 to 5.882) 2.036*** (1.046 to 3.026)
Melancholic depression 1.278* (0.098 to 2.457) −0.302 (−1.095 to 0.491)
Combined depression 4.429*** (2.572 to 6.285) 1.000 (−0.200 to 2.199)
Unspecified depression 1.142* (0.215 to 2.069) 0.055 (−0.552 to 0.663)
CI = confidence interval; BMI = body mass index.
Model 1: model with psychosocial stress variables adjusted for sociodemographics (sex, age, income level, educational level), family history of cardiometabolic risk, health-related
lifestyle factors (alcohol consumption, smoking status, physical inactivity), and the use of weight-increasing medication.
Model 2: model 1 with psychological factors (personality traits, coping strategies, and major depressive disorder subtypes).
Betas associated with recent and remote stress are a 1% increase in the range of that variable.
Betas associated with neuroticism, extraversion, problem-focused coping, help-seeking coping are 1 SD increase for that variable.
* p < .05.
** p < .01.
*** p < .001.
Δ ¼ β Model with adjustments − β Reference modelβ Model with adjustments
 
 100%
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TABLE 4. Associations Between Psychosocial Stress Lipids, Blood Glucose, and Systolic Blood Pressure in Bivariate and Multiple
Covariate Regression Models
Bivariate Model 1 Model 2
β (95% CI) β (95% CI) Δ β (95% CI) Δ
Triglycerides, mmol/l (n = 2673)
Recent (<5 y) life-event stress −0.001 (−0.003 to 0.001) 0.001 (−0.002 to 0.003) 0.000 (−0.002 to 0.003)
Remote (>5 y) life-event stress 0.001 (−0.001 to 0.003) 0.000 (−0.002 to 0.002) 0.000 (−0.002 to 0.002)
Childhood adversity −0.011 (−0.035 to 0.013) 0.000 (−0.034 to 0.033) −0.001 (−0.034 to 0.033)
Neuroticism −0.019* (−0.039 to 0.000) −0.007 (−0.033 to 0.019)
Extraversion 0.011 (−0.008 to 0.031) 0.042*** (0.019 to 0.065)
Problem-focused coping −0.018 (−0.037 to 0.001) −0.003 (−0.026 to 0.020)
Help-seeking coping −0.029** (−0.048 to −0.009) 0.010 (−0.014 to 0.033)
Atypical depression 0.032 (−0.048 to 0.113) 0.040 (−0.058 to 0.137)
Melancholic depression −0.047 (−0.108 to 0.014) 0.009 (−0.069 to 0.086)
Combined depression −0.132** (−0.229 to −0.035) −0.036 (−0.154 to 0.082)
Unspecified depression −0.028 (−0.075 to 0.020) 0.015 (−0.044 to 0.075)
HDL, mmol/l (n = 2673)
Recent (<5 y) life-event stress −0.001 (−0.002 to 0.001) −0.001 (−0.002 to 0.000) −0.001 (−0.002 to 0.000)
Remote (>5 y) life-event stress 0.000 (−0.001 to 0.002) −0.001 (−0.002 to 0.001) −0.001 (−0.002 to 0.001)
Childhood adversity −0.014 (−0.037 to 0.009) −0.020 (−0.041 to 0.001) −0.021* (−0.042 to 0.000) 6%
Neuroticism 0.012 (−0.006 to 0.030) −0.001 (−0.017 to 0.016)
Extraversion −0.016 (−0.034 to 0.003) −0.015 (−0.029 to 0.000)
Problem-focused coping −0.009 (−0.028 to 0.009) 0.010 (−0.004 to 0.025)
Help-seeking coping 0.025** (0.008 to 0.043) −0.007 (−0.022 to 0.008)
Atypical depression 0.052 (−0.027 to 0.130) 0.054 (−0.008 to 0.115)
Melancholic depression 0.090** (0.032 to 0.148) −0.003 (−0.052 to 0.046)
Combined depression 0.076 (−0.019 to 0.170) −0.004 (−0.078 to 0.071)
Unspecified depression 0.021 (−0.025 to 0.068) 0.015 (−0.023 to 0.052)
Apolipoprotein B, mg/dl (n = 2500)
Recent (<5 y) life-event stress −0.344** (−0.580 to −0.109) −0.443** (−0.728 to −0.157) −0.437** (−0.724 to −0.150)
Remote (>5 y) life-event stress 0.265* (0.034 to 0.496) 0.626*** (0.338 to 0.913) 0.607*** (0.312 to 0.901)
Childhood adversity −1.924 (−5.969 to 2.121) −0.504 (−5.273 to 4.265) −0.125 (−4.918 to 4.668)
Neuroticism −1.730 (−4.390 to 0.931) −1.853 (−5.446 to 1.740)
Extraversion −0.940 (−3.620 to 1.740) 0.303 (−2.956 to 3.562)
Problem-focused coping −2.085 (−4.741 to 0.572) −1.984 (−5.167 to 1.200)
Help-seeking coping −3.609** (−6.296 to −0.923) −0.453 (−3.819 to 2.912)
Atypical depression −8.415 (−19.761 to 2.932) −2.016 (−15.903 to 11.871)
Melancholic depression −4.370 (−12.888 to 4.148) −0.737 (−11.751 to 10.277)
Combined depression 2.582 (−10.913 to 16.078) 22.707** (6.227 to 39.188)
Unspecified depression 4.997 (−1.628 to 11.622) 10.938* (2.586 to 19.290)
Fasting blood glucose, mmol/l (n = 2673)
Recent (<5 y) life-event stress −0.002* (−0.004 to 0.000) −0.001 (−0.003 to 0.001) −0.001 (−0.003 to 0.001)
Remote (>5 y) life-event stress 0.000 (−0.002 to 0.002) 0.001 (−0.001 to 0.003) 0.001 (−0.001 to 0.003)
Childhood adversity 0.006 (−0.021 to 0.032) 0.012 (−0.019 to 0.044) 0.012 (−0.020 to 0.043)
Neuroticism −0.034** (−0.055 to −0.012) −0.001 (−0.026 to 0.023)
Extraversion 0.000 (−0.021 to 0.022) 0.012 (−0.010 to 0.034)
Problem-focused coping −0.008 (−0.029 to 0.013) −0.010 (−0.032 to 0.011)
Help-seeking coping −0.050*** (−0.071 to −0.029) −0.005 (−0.027 to 0.017)
Atypical depression −0.069 (−0.158 to 0.020) 0.018 (−0.073 to 0.110)
Melancholic depression −0.106** (−0.173 to −0.038) −0.028 (−0.102 to 0.045)
Continued on next page
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education, and cardiometabolic risk is complex, and there is over-
lap, particularly between events related to unemployment or eco-
nomic problems and income. Accordingly, adjustment for
socioeconomic variables is likely to provide a conservative esti-
mate of the effect of stress (66).
Lifetime Psychosocial Stress and Cardiometabolic Risk
According to the stress sensitization hypothesis, early-life stress
increases responsiveness to subsequent stressors by imposing bio-
logical alterations (23,24), whereas other hypotheses posit that
stress in early life and later periods has a cumulative effect on car-
diovascular risk (16,67). Our observation of independent effects of
childhood adversity and adulthood stress on cardiometabolic risk
indicators, together with the absence of an interaction between
childhood and adulthood stress regarding the cardiometabolic out-
comes, provides support for additive effects of life stressors rather
than for the stress sensitization hypothesis. Moreover, our data re-
vealed that personality traits, coping style, and MDD subtypes did
not change the magnitude of the established associations between
stress and cardiometabolic risk outcomes, suggesting that these
psychological characteristics are hardly mediators of the observed
life course associations. The lifetime prevalence of more than 40%
for MDD was high in our sample. As discussed in a recent article
(68), this high prevalence was likely to be attributable to our
recruitment in an urban area and the use of a semistructured
diagnostic interview conducted by trained psychologist rather than
a fully structured interview conducted by lay interviewers. In addi-
tion, our semistructured interview used a low threshold in the
screening questions to enter the depression section to also assess
disorders below the diagnostic threshold of MDD. However, con-
sidering that we found significant associations between MDD sub-
types and cardiometabolic variables in our analyses, the absence of
an effect of MDD subtypes on the associations between life-event
stress and cardiometabolic variables is hardly attributable to the
high prevalence of MDD. Hence, the absence of an effect of
MDD subtypes on these associations is rather explained by the ab-
sence of an association between life-event stress and the atypical
subtype (36), whereas this subtype has repetitively been shown
to be associated with cardiovascular risk factors (33–36). Con-
versely, the unspecified MDD subtype is likely to be strongly as-
sociated with life-event stress (36), but not with cardiovascular
risk (34,35,49).
STRENGTH AND LIMITATIONS
The strengths of our analyses were the assessment of stressful
events over lifetime as well as the personal evaluation of the
stressfulness of adult life events. Indeed, the bulk of previous studies
have used the number of stressful events as a proxy measure of
stress exposure. However, this approach does not take into account
interindividual differences in the perception of the stressfulness of
TABLE 4. (Continued)
Bivariate Model 1 Model 2
β (95% CI) β (95% CI) Δ β (95% CI) Δ
Combined depression −0.060 (−0.167 to 0.048) 0.027 (−0.085 to 0.138)
Unspecified depression −0.087** (−0.140 to −0.034) −0.071* (−0.128 to −0.015)
Systolic blood pressure, mm Hg (n = 2671)
Recent (<5 y) life-event stress −0.151*** (−0.209 to −0.092) −0.059* (−0.107 to −0.011) −0.059* (−0.107 to −0.010)
Remote (>5 y) life-event stress −0.002 (−0.057 to 0.054) −0.035 (−0.083 to 0.013) −0.030 (−0.079 to 0.019)
Childhood adversity 0.025 (−0.786 to 0.835) 0.974* (0.191 to 1.757) 0.952* (0.165 to 1.740)
Neuroticism −1.575*** (−2.221 to −0.929) −0.577 (−1.185 to 0.031)
Extraversion −0.222 (−0.877 to 0.433) −0.065 (−0.617 to 0.488)
Problem-focused coping 0.554 (−0.093 to 1.201) 0.610* (0.071 to 1.149)
Help-seeking coping −1.899*** (−2.536 to −1.262) −0.159 (−0.713 to 0.395)
Atypical depression −1.058 (−3.773 to 1.658) 1.233 (−1.063 to 3.530)
Melancholic depression −3.373** (−5.428 to −1.317) −0.386 (−2.221 to 1.449)
Combined depression −2.774 (−6.056 to 0.508) 0.098 (−2.690 to 2.885)
Unspecified depression −2.291** (−3.899 to −0.683) −0.270 (−1.675 to 1.135)
CI = confidence interval.
Model 1: model with psychosocial stress variables adjusted for sociodemographics (sex, age, income level, educational level), family history of cardiometabolic risk, health-related
lifestyle factors (alcohol consumption, smoking status, physical inactivity), and the use of weight-increasing medication.
Model 2: model 1 with psychological factors (personality traits, coping strategies, and major depressive disorder subtypes).
Betas associated with recent and remote stress are a 1% increase in the range of that variable.
Betas associated with neuroticism, extraversion, problem-focused coping, and help-seeking coping are 1 SD increase for that variable.
* p < .05.
** p < .01.
*** p < .001.
Δ ¼ β Model with adjustments − β Reference modelβ Model with adjustments
 
 100%
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events. We also analyzed our data using the number of events as a
measure of the exposure to adulthood stress rather than the scores
that included perceived stressfulness. The results of these analyses
(see Supplementary E, Supplemental Digital Content, http://links.
lww.com/PSYMED/A496) generally revealed slightly lower asso-
ciations with cardiometabolic outcome variables, which provide
additional support to the use severity score. Indeed, adult life events
were no longer associated with obesity markers and the cumula-
tive cardiometabolic risk score. However, the associations with
adipolipoprotein B and systolic blood pressure remained signifi-
cant and significant associations appeared with the HDL. Our
analyses also relied on a large population-based sample that was
thoroughly evaluated with respect to cardiovascular risk factors,
psychiatric disorders, and other psychological characteristics, which
allowed us to evaluate the effect of life-event stress on cardiometa-
bolic variables accounting for psychological factors.
However, the results of the studymust also be viewed in the light
of several limitations. First, data were assessed retrospectively and
the recall of stressful events that partially occurred several decades
before the assessment is likely to be incomplete and could have been
biased by the participant's current state. Nonetheless, according to
the recently published results of the population-based Dunedin co-
hort study, there is moderate agreement between retrospective and
prospective measures of adverse childhood experiences, and both
measures reveal associations with physical, mental, cognitive, and
social health at midlife (69). Second, given the cross-sectional
nature of data collection, it was not possible to determine the tempo-
ral sequence between life events and the onset of cardiometabolic ab-
normalities. Third, we had no data on diet and only self-reported
information on regular physical exercise at the time of the interview
rather than on overall physical activity, although both diet and physi-
cal activity could be potential mediators of the association between
stress and cardiometabolic risk. Fourth, we had no data on the func-
tioning of the hypothalamic-pituitary-adrenal axis and catecholamine.
Indeed, chronic activation of the hypothalamic-pituitary-adrenal axis,
triggered by repeated or continued exposure to stressful experiences
for an extended period, could lead to a cascade of changes in the bi-
ological set-points that finally result in cardiometabolic changes (70).
Fifth, data were collected in an urban sample in Switzerland, which
may limit the generalizability of the findings.
CONCLUSIONS
Our findings provide additional insight into the complex relation-
ship between life course psychosocial stress and cardiometabolic
risk by showing that psychosocial stress in childhood as well as
during adulthood is independently associated with adiposity and
abnormal lipid profiles. The role of psychological factors in these
associations seems to be trivial. Furthermore, stress encountered
during these distinct periods may add up to affect overall cardio-
metabolic functioning, suggesting that individuals exposed to
childhood adversity and high levels of stress during adulthood
could particularly benefit from early screening of cardiovascular
TABLE 5. Associations Between Psychosocial Stress and the Cumulative Cardiometabolic Risk Score in Bivariate and Multiple
Covariate Regression Models
Bivariate Model 1 Model 2
β (95% CI) β (95% CI) Δ β (95% CI) Δ
Cardiometabolic risk score† (n = 2478)
Recent (<5 y) life-event stress −0.030** (−0.049 to −0.011) −0.011 (−0.026 to 0.005) −0.012 (−0.027 to 0.004)
Remote (>5 y) life-event stress 0.048*** (0.030 to 0.067) 0.016* (0.001 to 0.032) −183% 0.017* (0.001 to 0.033) 7%
Childhood adversity 0.371** (0.103 to 0.639) 0.268* (0.007 to 0.528) −28% 0.278* (0.017 to 0.540) −4%
Neuroticism −0.034 (−0.246 to 0.179) −0.093 (−0.289 to 0.103)
Extraversion 0.076 (−0.138 to 0.291) 0.250** (0.073 to 0.428)
Problem-focused coping −0.023 (−0.235 to 0.189) −0.013 (−0.186 to 0.161)
Help-seeking coping −0.365*** (−0.579 to −0.151) 0.074 (−0.109 to 0.257)
Atypical depression 0.575 (−0.327 to 1.477) 0.664 (−0.090 to 1.418)
Melancholic depression −0.903** (−1.584 to −0.222) −0.372 (−0.973 to 0.229)
Combined depression 0.567 (−0.499 to 1.633) 0.328 (−0.566 to 1.222)
Unspecified depression −0.290 (−0.824 to 0.244) −0.010 (−0.465 to 0.445)
CI = confidence interval.
Model 1: model with psychosocial stress variables adjusted for sociodemographics (sex, age, socioeconomic level), family history of cardiometabolic risk, health-related lifestyle
factors (alcohol consumption, smoking status, physical inactivity), and the use of medication (antidiabetic, antihypertensive, lipid-lowering, and other weight-increasing
medication).
Model 2: model 1 with psychological factors (personality traits, coping strategies, and major depressive disorder subtypes).
Betas associated with recent and remote stress are a 1% increase in the range of that variable.
Betas associated with neuroticism, extraversion, problem-focused coping, and help-seeking coping are 1 SD increase for that variable.
* p < .05.
** p < .01.
*** p < .001.
Δ ¼ β Model with adjustments − β Reference modelβ Model with adjustments
 
 100%
† The sum of gender specific standardized z-scores of bodymass index, waist circumference, body fat mass, triglycerides, high density lipoprotein (inversed levels), apolipoprotein
B, fasting blood glucose and systolic blood pressure.
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risk factors. However, our findings still need to be confirmed by
longitudinal research.
The authors thank Lausanne inhabitants who volunteered to
participate in the CoLaus|PsyCoLaus study and to the collaborators
who contributed to the coordination of the study and the collection
of data. The authors also thank all the investigators of the CoLaus
study, who made the psychiatric study possible, as well as many
GlaxoSmithKline employees who contributed to the execution of
this study.
Source of Funding and Conflicts of Interest: This research was
and is supported by research grants from GlaxoSmithKline, the
Faculty of Biology and Medicine of Lausanne, and the Swiss Na-
tional Science Foundation (Grants 3200B0-105993, 3200B0-
118308, 33CSCO-122661, 33CS30-139468, and 33CS30-148401).
The authors report no conflicts of interest.
REFERENCES
1. NeylonA, Canniffe C, Anand S, Kreatsoulas C, Blake GJ, Sugrue D,McGorrian C.
A global perspective on psychosocial risk factors for cardiovascular disease. Prog
Cardiovasc Dis 2013;55:574–81.
2. Williams RB, Barefoot JC, Schneiderman N. Psychosocial risk factors for cardio-
vascular disease: more than one culprit at work. JAMA 2003;290:2190–2.
3. Yusuf S, Hawken S, Ounpuu S, Dans T, AvezumA, Lanas F, McQueenM, Budaj
A, Pais P, Varigos J, Lisheng L. Effect of potentially modifiable risk factors asso-
ciated with myocardial infarction in 52 countries (the INTERHEART study):
case-control study. Lancet (London, England) 2004;364:937–52.
4. BergmannN,Gyntelberg F, Faber J. The appraisal of chronic stress and the devel-
opment of the metabolic syndrome: a systematic review of prospective cohort
studies. Endocrine connections 2014;3:R55–80.
5. Hunte HE. Association between perceived interpersonal everyday discrimination
and waist circumference over a 9-year period in the Midlife Development in the
United States cohort study. Am J Epidemiol 2011;173:1232–9.
6. Wardle J, Chida Y, Gibson EL, Whitaker KL, Steptoe A. Stress and adiposity: a
meta-analysis of longitudinal studies. Obesity (Silver Spring) 2011;19:771–8.
7. Isasi CR, Parrinello CM, Jung MM, Carnethon MR, Birnbaum-Weitzman O,
Espinoza RA, Penedo FJ, Perreira KM, Schneiderman N, Sotres-Alvarez D,
Van Horn L, Gallo LC. Psychosocial stress is associated with obesity and diet
quality in Hispanic/Latino adults. Ann Epidemiol 2015;25:84–9.
8. Block JP, He Y, Zaslavsky AM, Ding L, Ayanian JZ. Psychosocial stress and
change in weight among US adults. Am J Epidemiol 2009;170:181–92.
9. Mooy JM, deVries H, Grootenhuis PA, Bouter LM, Heine RJ.Major stressful life
events in relation to prevalence of undetected type 2 diabetes: the Hoorn Study.
Diabetes Care 2000;23:197–201.
10. Catalina-Romero C, Calvo E, Sánchez-Chaparro MA, Valdivielso P, Sainz JC,
Cabrera M, González-Quintela A, Román J; ICARIA (Ibermutuamur Cardiovas-
cular Risk Assessment) Study Group. The relationship between job stress and
dyslipidemia. Scand J Public Health 2013;41:142–9.
11. Liu MY, Li N, Li WA, Khan H. Association between psychosocial stress and hy-
pertension: a systematic review and meta-analysis. Neurol Res 2017;39:573–80.
12. Slopen N, KoenenKC, Kubzansky LD. Childhood adversity and immune and in-
flammatory biomarkers associated with cardiovascular risk in youth: a systematic
review. Brain Behav Immun 2012;26:239–50.
13. Bercovich E, Keinan-Boker L, Shasha SM. Long-term health effects in adults
born during the Holocaust. IMAJ 2014;16:203–7.
14. Friedman EM,Montez JK, SheehanCM,Guenewald TL, Seeman TE. Childhood
adversities and adult cardiometabolic health: does the quantity, timing, and type
of adversity matter? J Aging Health 2015;27:1311–38.
15. Alastalo H, Raikkonen K, Pesonen AK, Osmond C, Barker DJ, Kajantie E,
Heinonen K, Forsen TJ, Eriksson JG. Cardiovascular health of Finnish war evac-
uees 60 years later. Ann Med 2009;41:66–72.
16. Miller GE, Chen E, Parker KJ. Psychological stress in childhood and susceptibil-
ity to the chronic diseases of aging: moving toward a model of behavioral and bi-
ological mechanisms. Psychol Bull 2011;137:959–97.
17. Danese A, Tan M. Childhood maltreatment and obesity: systematic review and
meta-analysis. Mol Psychiatry 2014;19:544–54.
18. Nygren M, Carstensen J, Koch F, Ludvigsson J, Frostell A. Experience of a seri-
ous life event increases the risk for childhood type 1 diabetes: the ABIS
population-based prospective cohort study. Diabetologia 2015;58:1188–97.
19. Masters Pedersen J, Hulvej Rod N, Andersen I, Lange T, Poulsen G, Prescott E,
Lund R. Accumulation of major life events in childhood and adult life and risk of
type 2 diabetes mellitus. PloS One 2015;10:e0138654.
20. Lehman BJ, Taylor SE, Kiefe CI, Seeman TE. Relation of childhood socioeco-
nomic status and family environment to adult metabolic functioning in the CAR-
DIA study. Psychosom Med 2005;67:846–54.
21. Winning A, Glymour MM,McCormickMC, Gilsanz P, Kubzansky LD. Psycho-
logical distress across the life course and cardiometabolic risk: findings from the
1958 British Birth Cohort Study. J Am Coll Cardiol 2015;66:1577–86.
22. Harkness KL, Hayden EP, Lopez-Duran NL. Stress sensitivity and stress sensiti-
zation in psychopathology: an introduction to the special section. J Abnorm
Psychol 2015;124:1–3.
23. McLaughlin KA, Conron KJ, Koenen KC, Gilman SE. Childhood adversity,
adult stressful life events, and risk of past-year psychiatric disorder: a test of the
stress sensitization hypothesis in a population-based sample of adults. Psychol
Med 2010;40:1647–58.
24. Hardy R, Lawlor DA, Kuh D. A life course approach to cardiovascular aging.
Future Cardiol 2015;11:101–13.
25. Kuh D, Ben-Shlomo Y, Lynch J, Hallqvist J, Power C. Life course epidemiology.
J Epidemiol Community Health 2003;57:778–83.
26. Gomez V, Krings F, Bangerter A, Grob A. The influence of personality and life
events on subjective well-being from a life span perspective. J Res Pers 2009;
43:345–54.
27. Headey B. Subjective well-being: revisions to dynamic equilibrium theory using
national panel data and panel regression methods. Soc Indicators Res 2006;79:
369–403.
28. Paula G. Williams TwS, Heather G. Gunn, Bert H. UchinoPersonality and stress:
individual differences in exposure, reactivity, recovery, and restoration. In:
Contrada RB, editor. Handbook of Stress Science: Biology, Psychology and
Health. New York, NY: Springer; 2011:231–45.
29. Charles S, Carver SV. Stress, coping and health. In: Friedman HS, editor.
The Oxford Handbook of Health Psychology. Oxford: Oxford Library of
Psychology; 2011.
30. Paula G,Williams TwS, Heather G, Gunn Bert H. Uchino: Coping. In Carver CS,
editor. Handbook of Stress Science: Biology, Psychology and Health. New York
NY, Springer; 2011:221–228.
31. Hammen C. Stress and depression. Annu Rev Clin Psychol 2005;1:293–319.
32. Van der Kooy K, van Hout H, Marwijk H, Marten H, Stehouwer C, Beekman A.
Depression and the risk for cardiovascular diseases: systematic review and meta
analysis. Int J Geriatr Psychiatry 2007;22:613–26.
33. Lamers F, Vogelzangs N, Merikangas KR, de Jonge P, Beekman AT, Penninx
BW. Evidence for a differential role of HPA-axis function, inflammation and
metabolic syndrome in melancholic versus atypical depression. Mol Psychiatry
2013;18:692–9.
34. Lasserre AM, Glaus J, Vandeleur CL, Marques-Vidal P, Vaucher J, Bastardot F,
Waeber G, Vollenweider P, Preisig M. Depression with atypical features
and increase in obesity, body mass index, waist circumference, and fat mass: a
prospective, population-based study. JAMA Psychiat 2014;71:880–8.
35. Lasserre AM, Strippoli MF, Glaus J, Gholam-Rezaee M, Vandeleur CL, Castelao
E, Marques-Vidal P, Waeber G, Vollenweider P, Preisig M. Prospective associa-
tions of depression subtypeswith cardio-metabolic risk factors in the general pop-
ulation. Mol Psychiatry 2017;22:1026–34.
36. Rudaz DA, Vandeleur CL, Gebreab SZ, Gholam-Rezaee M, Strippoli MF,
Lasserre AM, Glaus J, Castelao E, Pistis G, von Känel R, Marques-Vidal P,
Waeber G, Vollenweider P, Preisig M. Partially distinct combinations of psycho-
logical, metabolic and inflammatory risk factors are prospectively associated with
the onset of the subtypes of major depressive disorder in midlife. J Affect Disord
2017;222:195–203.
37. Firmann M, Mayor V, Vidal PM, Bochud M, Pecoud A, Hayoz D, Paccaud F,
Preisig M, Song KS, Yuan X, Danoff TM, Stirnadel HA, Waterworth D, Mooser
V,WaeberG, Vollenweider P. The CoLaus study: a population-based study to inves-
tigate the epidemiology and genetic determinants of cardiovascular risk factors and
metabolic syndrome. BMC Cardiovasc Disord 2008;8:6.
38. Preisig M, Waeber G, Vollenweider P, Bovet P, Rothen S, Vandeleur C, Guex P,
Middleton L,Waterworth D,Mooser V, Tozzi F, Muglia P. The PsyCoLaus study:
methodology and characteristics of the sample of a population-based survey on
psychiatric disorders and their association with genetic and cardiovascular risk
factors. BMC Psychiatry 2009;9:9.
39. Carroll SJ, Paquet C, HowardNJ, Adams RJ, Taylor AW, Daniel M. Validation of
continuous clinical indices of cardiometabolic risk in a cohort of Australian
adults. BMC Cardiovasc Disord 2014;14:27–7.
40. Endicott J, Spitzer RL. A diagnostic interview: The schedule for affective disor-
ders and schizophrenia. Arch Gen Psychiat. 1978;35:837–44.
41. Kessler RC, McLaughlin KA, Green JG, Gruber MJ, Sampson NA, Zaslavsky
AM, Aguilar-Gaxiola S, Alhamzawi AO, Alonso J, Angermeyer M, Benjet C,
Bromet E, Chatterji S, de Girolamo G, Demyttenaere K, Fayyad J, Florescu S,
Gal G, Gureje O, Haro JM, Hu CY, Karam EG, Kawakami N, Lee S, Lépine
JP, Ormel J, Posada-Villa J, Sagar R, Tsang A, Ustün TB, Vassilev S, Viana
MC, Williams DR. Childhood adversities and adult psychopathology in the
WHO World Mental Health Surveys. Br J Psychiatry 2010;197:378–85.
42. Ameil-Lebigre F. Evénment existentiel et dépression une étude comparative de
plusieures type déprimés. Annales Médico-Psychologique 1984;142:937–58.
43. Amiel-Lebigre F. Evaluation de l'impact événementiel; étude comparée. Revue de
Psycholgie Apliquée 1990;40:313–9.
ORIGINAL ARTICLE
Psychosomatic Medicine, V 80 • 628-639 638 September 2018
Copyright © 2018 by the American Psychosomatic Society. Unauthorized reproduction of this article is prohibited.
44. Guelfi D; Hôpital Paul Brousse. Villejuif FRA: L'évaluation clinique standardisée
en psychiatrie. Boulogne: Pierre Fabre Système Nerveux Central; 1998:1u.
45. Goldberg DP. The detection of psychiatric illness by questionnaire: a technique
for the identification and assessment of non-psychotic psychiatric illness. Illus-
trated ed. London: Oxford University Press; 1972.
46. Preisig M, Fenton BT, Matthey ML, Berney A, Ferrero F. Diagnostic interview
for genetic studies (DIGS): inter-rater and test-retest reliability of the French ver-
sion. Eur Arch Psychiatry Clin Neurosci 1999;249:174–9.
47. Nurnberger JI, Blehar MC, Kaufmann CA, Yorkcooler C, Simpson SG,
Harkavyfriedman J, Severe JB, Malaspina D, Reich T, Miller M, Bowman ES,
Depaulo JR, Cloninger CR, Robinson G, Modlin S, Gershon ES, Maxwell E,
Guroff JJ, Kirch D, Wynne D, Berg K, Tsuang MT, Faraone SV, Pepple JR, Ritz
AL. Diagnostic interview for genetic-studies - rationale, unique features, and
training. Arch Gen Psychiat 1994;51:849–59.
48. Angst J, Gamma A, Sellaro R, Zhang H, Merikangas K. Toward validation of
atypical depression in the community: results of the Zurich cohort study. J Affect
Disord 2002;72:125–38.
49. Glaus J, Vandeleur C, Gholam-Rezaee M, Castelao E, Perrin M, Rothen S, Bovet
P, Marques-Vidal P, von Kanel R, Merikangas K, Mooser V, Waterworth DM,
Waeber G, Vollenweider P, Preisig M. Atypical depression and alcohol misuse
are related to the cardiovascular risk in the general population. Acta Psychiatr
Scand 2013;128:282–93.
50. Eysenck HJ, Eysenck SBG. Manual of the Eysenck Personality Questionnaire.
London: Hodder and Stoughton; 1975.
51. EysenckH, Eysenck S,GauquelinM,Gauquelin F, Pascal C, Pascal D. La Structure
de la Personnalite Chez des Francais Confrontee a Celle des Anglais Comparaison
“Cross-Culturelle”. La Personnalite 1980;2:7–29.
52. Grob A, Bodmer N, Flammer A. A living conditions and the development
of adolescents in Europe: the case of Switzerland. In: Research Report (Nr. 5).
Switzerland: University of Bern, Institute of Psychology; 1993.
53. Perrin M, Vandeleur CL, Castelao E, Rothen S, Glaus J, Vollenweider P, Preisig
M. Determinants of the development of post-traumatic stress disorder, in the gen-
eral population. Soc Psychiatry Psychiatr Epidemiol 2014;49:447–57.
54. Foerster M, Marques-Vidal P, Gmel G, Daeppen JB, Cornuz J, Hayoz D, Pecoud
A, Mooser V, Waeber G, Vollenweider P, Paccaud F, Rodondi N. Alcohol drink-
ing and cardiovascular risk in a population with high mean alcohol consumption.
Am J Cardiol 2009;103:361–8.
55. Lee C, Tsenkova V, Carr D. Childhood trauma and metabolic syndrome in men
and women. Soc Sci Med 2014;105:122–30.
56. Su S, Wang X, Pollock JS, Treiber FA, Xu X, Snieder H, McCall WV, Stefanek
M, Harshfield GA. Adverse childhood experiences and blood pressure trajecto-
ries from childhood to young adulthood: TheGeorgia Stress and Heart Study. Cir-
culation 2015;131:1674–81.
57. MideiAJ,MatthewsKA. Interpersonal violence in childhood as a risk factor for obesity: a
systematic review of the literature and proposed pathways. Obes Rev 2011;12:e159–72.
58. Vaiserman AM. Epigenetic programming by early-life stress: Evidence from
human populations. Develop Dyn 2015;244:254–65.
59. McGowan PO, Sasaki A, D'Alessio AC, Dymov S, Labonté B, Szyf M, Turecki
G, Meaney MJ. Epigenetic regulation of the glucocorticoid receptor in human
brain associates with childhood abuse. Nat Neurosci 2009;12:342–8.
60. Kivimaki M, Head J, Ferrie JE, Shipley MJ, Brunner E, Vahtera J, Marmot MG.
Work stress, weight gain andweight loss: evidence for bidirectional effects of job strain
on body mass index in the Whitehall II study. Int J Obes (2005). 2006;30:982–7.
61. Proper KI, Picavet HS, Bogers RP, Verschuren WM, Bemelmans WJ. The asso-
ciation between adverse life events and body weight change: results of a prospec-
tive cohort study. BMC Public Health 2013;13:957.
62. Rose G, Bengtsson C, Dimberg L, Kumlin L, Eriksson B. Life events, mood,
mental strain and cardiovascular risk factors in Swedish middle-aged men.
Data from the Swedish part of the Renault/Volvo Coeur Study. Occup Med
(Oxf ) 1998;48:329–36.
63. Cromwell WC, Otvos JD, Keyes MJ, Pencina MJ, Sullivan L, Vasan RS, Wilson
PW, D'Agostino RB. LDL particle number and risk of future cardiovascular dis-
ease in the framingham offspring study - implications for LDL management.
J Clin Lipidol 2007;1:583–92.
64. Onat A, Can G, Hergenc G, Yazici M, Karabulut A, Albayrak S. Serum apolipo-
protein B predicts dyslipidemia, metabolic syndrome and, in women, hyperten-
sion and diabetes, independent of markers of central obesity and inflammation.
Int J Obes (2005) 2007;31:1119–25.
65. Langsted A, Freiberg JJ, Nordestgaard BG. Fasting and nonfasting lipid levels:
influence of normal food intake on lipids, lipoproteins, apolipoproteins, and car-
diovascular risk prediction. Circulation 2008;118:2047–56.
66. Sternthal MJ, Slopen N, Williams DR. RACIAL DISPARITIES IN HEALTH:
How Much Does Stress Really Matter? Du Bois Review 2011;8:95–113.
67. Pollitt RA, Rose KM, Kaufman JS. Evaluating the evidence for models of life
course socioeconomic factors and cardiovascular outcomes: a systematic review.
BMC Public Health 2005;5:7.
68. Vandeleur CL, Fassassi S, Castelao E, Glaus J, Strippoli MF, Lasserre AM,
Rudaz D, Gebreab S, Pistis G, Aubry J-M, Angst J, Preisig M. Prevalence
and correlates of DSM-5 major depressive and related disorders in the com-
munity. Psychiatry Res 2017;250:50–8.
69. Reuben A, Moffitt TE, Caspi A, Belsky DW, Harrington H, Schroeder F, Hogan
S, Ramrakha S, Poulton R, Danese A. Lest we forget: comparing retrospective
and prospective assessments of adverse childhood experiences in the prediction
of adult health. J Child Psychol Psychiatry 2016;57:1103–12.
70. McEwen BS, Stellar E. Stress and the individual. Mechanisms leading to disease.
Arch Intern Med 1993;153:2093–101.
Psychosocial Stress and Cardiometabolic Health
Psychosomatic Medicine, V 80 • 628-639 639 September 2018
Copyright © 2018 by the American Psychosomatic Society. Unauthorized reproduction of this article is prohibited.
